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The Executive Branch
Of the U.S. Governm-en"r i

with R&D agencies

Office of
Management
and Budget

Two different: jobs in

Science Advisor
Office of Science and
Technology Policy

NCTC

Pther boards,
councils, etc.

Washington

Health and
Human Services

NIH

Agriculture

Transportation Defense

DARPA, ONR,
AFOSR

Commerce

NOAA
NIST

Independe;it Agencies

National
Aeronautic
end Space

AJdministration

Environmental
Protection

Nuclear
Regulatory
Commission

Smithsonian

Institution
Agency

Other
agencies




National Science Foundation
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NSF spends $ 6 billion on ?
research and education !

Budget $ 6 billion
Proposals 30,000
Awards 19,000 (10,000 new)
Institutions 2,000
S Staff 1,400
Reviewers 50,000
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JAMES A. BAKER III INSTITUTE FOR PUBLIC PO

Science and Technology
Policy Program
(coordinated by Dr. Kirstin Matthews)

*Energy and Environment (w/ Amy Jaffe)
eHealth and Medicine (w/ TMC 1nst’s)
*Space (w/ George Abbey)

eNuclear Issues/ Non-Proliferation
eEducation and Women 1n Science
eScientists and the Public

*The Future of U.S. Science




OUTLINE

* A personal journey

* U.S. science andl technology.
* A few policy concerns

* What lies ahead?
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World War IT and
the Manhattan Project

Chicago Pile - 1
December 2, 1942

Hiroshima
6 August 1945 8:15 AM




Science In Cold War

Vannevar Bush LIVY L} S"::..

and the Partnership ——yt o

‘
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Vannevar Bush's "Science: The Endless Frontier:"

"The Government should accept new responsibilities for
promoting the flow of new scientific knowledge and

the development of scientific talent in our youth. These
responsibilities are the proper concern of the Government,

for they vitally affect our health, our jobs and our
national security.”

NSF established in 1950




60 Years of Federal R&D Funding

Federal Spending on Defense and Nondefense R&D
Outlays for the conduct of R&D, FY 1949-2006, billions of constant FY 2005 dollars
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Source: AAAS based on OME Historical Tables in Budget of the United Stafes
Govemment FY 2006. Constant dollar conversions based on GDP deflators.
FY 2006 is the President's request.

FER. '05 © 2005 AAAS




Science in Cold War
a few inventions |

Integrated Circuit, 1958 Laser, 1958-1960




3% Fermilab = THECOLLIDER DETECTOR AT FERMILAB
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The Executive Branch
Of the U.S. Government

with R&D agencies

U.S. President
|

Office of e Other boards,
Management Office of Smence.and councils, etc.
and Budget Technology Policy

NSTC

M ajOI" Departments Homeland Security
1 |

Agriculture Health and Interior Transportation Defense

Human Services DARPA, ONR,
NIH USGS AFOSR

Commerce

NOAA
NIST

Independe;@t Agencies

National Environmental Smithsonian Nuclear o

Aeronautic Protection Institution Regulatory
and Space Agency Commission
Administration

agencies




The Executive Branch = Science and Technology

Of the U.S. Government D B are important to most Federal
! YAy e Agencies

with R&D agencies

U.S. President
|

Office of Science Advisor
Management Office of Science a
and Budget Technology
NSTC

ljor Departm % Hory’énd Security
X |
| ¥ I

Agriculture Health and Interior i Defense Energy Commerce

Human Services DARPA, ONR, NNSA NOAA
NIH USGS AFOSR NIST

v

Independent Agencies
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National Environmental Smithsonian Nuclear o
Aeronautic Protection Institution Regulatory
and Space Agency Commission

Administration

agencies




The Executive Branch
Of the U.S. Government

with R&D agencies

U.S. President
|

Office of Science Advisor
Office of Science and
Technology Policy

NSTC

Management
and Budget

Science and Technology
are important to most Federal
Agencies

One job of the Science Advisor
is to coordinate S&T activities
across federal government

councils, efc.

M ajOI" Departments Homeland Security

Health and Interior
Human Services

NIH USGS

Agriculture Transportation

Defense Commerce

DARPA, ONR, NOAA
AFOSR NIST

Independe;@t Agencies

National Environmental
Aeronautic Protection
and Space Agency

Administration

Smithsonian
Institution

Nuclear Other
Regulatory

o agencies
Commission 9
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Examples; ot Public Policy: Issues; that Relate
to Science and Technology

» Advances in science, engineering, and technology (R&D budget)
» Emerging technologies - National Nanotechnology Ihitiative

» Energy production and consumption

» National and Homeland security and countier-terrorism

» Ehvironment: - air/water, climate change, clean-up

» Storage of spenti nuclear fuel and high level radioactive waste
» Information technology, computing, internet

» Health - Human genome), protieomics, cloning, stem cells, ATDS
» International cooperaiion;in Sl (e,g, Carnegie G-8 meetings)
» Education and the tiechnicallwoerkforce

» Space program

» [Food safety, planit bictiechnology (EMO;s)

» Policyloniresearchimisconduct

» Surprises;!




Physicists Advising Government
on Science and Technology

Recent President’s
Science Advisors "™

Pres. Eisenhower’s PSAC (Dec. 1960)




Federal agencies have two “masters”

A\

Appropriations
Subcommittees

NASA NIH, NSF, DOE
and other agencies




Federal agencies have two “masters”
and plenty of advice

2N

Congress

National Academies

(NAS/NAE/IOM) Appropriations

Subcommittees

Expert
testimony

Expert
Advisory
Committees

NASA NIH, NSF, DOE
and other agencies
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Federal agencies have two “masters”
and plenty of advice - and pressure!

Special : '
Interests LiEGE 1 \L
Media

-Pr'esi dent Congress

National Academies

(NAS/NAE/IOM) _— )
Appropriations Lobbyists
Subcommittees

Expert

S testimony

Expert
NASA NIH, NSF, DOE

Industry . Advisory
Special and other agencies T
Interests

Consumers




Federal agencies have two “masters”
and plenty of advice - and pressure!

Special : '
Interests LiEGE 1 \L

Media

resident Congress

National Academies

(NAS/NAE/IOM) _ .
Appropriations Lobbyists

Subcommittees

Expert

- testimony

Expert
NASA NIH, NSF, DOE

gl ) Advisory
Special q and other agencies Committees
Interests
Consumers Agencies erect barricades to
“protect and defend”
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THREE THREATS TO U.S. SCIENCE IN THE FUTURE
-ALL OF WHICH ARE ‘POLITICAL’

-‘MONEY TO FUND SCIENCE

‘PEOPLE TO DO SCIENCE

‘PUBLIC UNDERSTANDING AND TRUST IN SCIENCE




60 Years of Federal R&D Funding

Federal Spending on Defense and Nondefense R&D
Outlays for the conduct of R&D, FY 1949-20086, billions of constant FY 2005 dollars
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O Defense R&D B Nondefense R&D

Source: AAAS, based on OMB Historical Tables in Budget of the Unifed States
Govemment FY 2006, Constant dollar conversions based on GDP deflators.
FY 2006 is the President's request.

FEB. '05 & 2005 AAAS




From the age of Space to the age of Medicine

Trends iefense R&D by Function, FY 1953-2006
outlays fortiie conduct of R&D, billions of constant FY 2005 dollars
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40 OSpace
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B Gen. Science

o sezsREEiS

1953 1960 1967 1974 1981 1988 1995 2002

Source: AAAS, based on OME Historical Tables in Budget of the United States
Government FY 2006, Constant dollar conversions based on GDP deflators.
FY 2006 is the President's request.

Mote: Some Energy programs shifted to General Science beginning in FY 1908, ‘
FEB. "05 & 2005 AAAS f




The Growing Physical Sciences Gapr in Funding

Trends in Federay Discipline, FY 1970-2003
obligations in billons of constant FY 2003 dollars

= ife Scis.

==Engineering

==Physical Scis.

" Env. Scis.

—#—Math / Comp.

Scis.
—— Social Sciences

=s==Psychology

—+=Q0ther*

L L 1 * - Other includes research
1870 1975 1980 1985 1990 1995 2000 not classified
(includes basic research
and applied research;
excludes development and
R&D facilities)

Source: Mational Science Foundation, Federal Funds for Research and
Development FY 2007, 2002, and 2003, 2003, FY 2002 and 2003 data
are preliminary. Constant-dollar conversions based on OMB's GDP m AMERICAN ASSOCIATION FOR THE

deflators. AUGUST '03 © 2003 A4AAS y AD“A MCEMENT O'F SC' ENCE




Research is al small part ofi discretionary: spending
’ =it will  continue 1o’ geli squeezed!

Composition of the Proposed FY 2004 Budget
Total Outlays = $2,229 billion
T~

l $ 2. 8 trillion in FY07
Net interest ) Defe.nse

[Defense R&D]

Othar rianidatory $ 74 billio

____discretionary

FY2007
Int'l discretionaiy

Medicaid Domestic

discretionary

Medicare

' [Nondefense R&D]

<$ 63 bllhonv

——FY2007

Social Security

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

Source: AAAS, based on Budget of the United States Government FY 2004.

Note: Projected Unified deficit is $307 billion.
FEB. '03 © 2003 AAAS m




Tihe President hias reqguested significanit increases
in FY2007 for NSF, DOE Science, and NIST

American Compstitivenssz Initiative Research: FY 2007- FY 2016

Fl=cal Year

19 2000 200 20 00 200 iy =] Faiy ZHa 26

FY 2006
Funding

(billions of
dollars)

55.58

33.60

50.57°

ACT Research FY 2007

(billicns of | % increase
dollars

ACT Research FY 2016

(billions of
dollars)

% increase over
FYD6

$6.02 78

$11.16°

100.0

$4.10 14.0

$7.15°

1000

s05¢ | 58

$1.14°

100.0

$9.75

51066 | 93

$159.49

100.0

! ACT doubles total research fund; individual agency allocations remain to be determined.
I WIST core consists of NIST lab research and construction accounts.

¥ The 2006 enactad level for NIST core inchides 5137 million in earmarks.
4 Represents a 24 percent increase after accounting for earmarks.

& AMERICAN
GOMPETITIVENESS®.
INITIATIVE

Lenpme e WorLo v INnovaTion

Buzz Words
e[nnovation
eCompetitiveness
*Energy independence




But' the Presidenti has cuil’ many science programs
and other: popular discretionary spending
=it is not over yeft!

FY 2007 R&D Reguest (revised)

Percent Change from FY 2006

DOE Science

NSF . “Zar. 7 - (el
NASA \ o AMERICAN
DOD weapons B COmPETITIVENESS

MIST ’NI TIATIVE

NIH

¥A

DOE defense
UsGES

DOE energy
NOAAR

EFPA —

ooT B

OHS

UsDA

Oo0D “5&T"

Lenpme e WorLo v INnovaTion

=202 153 -103 B 0z Ll

Fource: A45E, bazed on OME RED data and agency eztimates For FY7 2007,
DoD "&&T" = D00 Ré&D in "6.1" through "6.3" categeries pluz medical rezearch.
DOD development = DOD RED in 64" and higher categories.

MARCH '06 REVIZED @ 2006 AAAE




THREE THREATS TO U.S. SCIENCE IN THE FUTURE
-ALL OF WHICH ARE ‘POLITICAL’

‘MONEY TO FUND SCIENCE

‘PEOPLE TO DO SCIENCE

‘PUBLIC UNDERSTANDING AND TRUST IN SCIENCE




Figure 2-8
Foreign student share of U.5. graduate S&E

enroliment, py field: 1991 and 2001

U.S. Graduate Enrollment -

Increasingly students came Tt
from abroad - but that trend T |
aciences NN
may hot continue | -
S N«
Malhemalics D
Figure 2-38
NS&E doctoral degrees]in United States, Europe, .
and Asia: 1975-2001 —> 205 —
Mumber of degrees
25,000 Biological
sciences [N
Agncultural
sciences |
Earth,
atmospheric,
and ocean m?ences _
United Siates Social sciences d I 2001
| Y
Psychology -
0 10 20 30 ‘ 30 &0
MO
SOURCE: National Science Foundation, Division of Science Resources
oL Emisticls. WebCASPAR database system, htip.//caspar.nsf.gov. See
1975 1980 1983 1986 1989 1992 1995 1998 2001 appendix table 2-12.

science & Engineenng Indicators — 2004

NS&E natural sciences and engineering




THREE THREATS TO U.S. SCIENCE IN THE FUTURE
-ALL OF WHICH ARE ‘POLITICAL’

‘MONEY TO FUND SCIENCE

‘PEOPLE TO DO SCIENCE

‘PUBLIC UNDERSTANDING AND TRUST IN SCIENCE




What Do the American People Know?

(from survey done for NSF’s “SE Indicators™ *)

Plants produce oxygen

Continents have been moving for millions of years
Light travels: faster than sound

Earthigoes aroundithe sun

Not allf radieactivity 1s:manmade

Earliest humans didinet: live with the dinesaurs
Earth takes one year te go around the sun
Electrons are smaller than atoms

Antibietics dornoet killviruses

lLasers do notwerk by focusing sound Waves

* From NSF (National Science Board) Science and Engineering Indicators 2002, chapt. 7




What Do the American People Believe?

(from various polls reported in NSF’s “SE Indicators” *)

Psychic or spiritual-healing - mind over body: (> 50%)
ESP (50%)
Haunted houses (>40%)
Ghosts (40%)
ET visits ((>30%)
Astrology. is scientific or “sort ofi” (405%0) —
Evolution in schools Kﬁ,o\
= teach only evolution: (2050) gl

= teachiwithrereationism (>4'5%) 3 60‘7
0)
= do not teachrevelution atall (16%) }

* From NSF (National Science Board) Science and Engineering Indicators 2002, chapt. 7




IGNORANCE THREATENS THE INTEGRITY OF SCIENCE

» The integrity of U.S. science has always been non-partisan

'; "W “"Science, like any field of endeavor, relies on freedom of
) ” inquiry; and one of the hallmarks of that freedom is

= | objectivity. Now, more than ever, on issues ranging
from climate change to AIDS research to genetic
engineering to food additives, government relies on the
impartial perspective of science for guidance.”

President George H.W. Bush, April 23, 1990

»But something has changed:

A Statement — “Restoring Scientific Integrity in Policymaking”,
calling attention to misrepresentation and misuse of science by
some in the current Administration, was signed by 62 scientists,
including many Nobel Laureates.




IGNORANCE THREATENS THE INTEGRITY OF SCIENCE

> 1he integrity of U.S. science has always been non-partisan

JI8ll | "Science, like any field of endeavor, relies on freedom of
¥y  linqguiry; and one of the hallmarks of that freedom is
objectivity. Now, more than ever, on issues ranging
from climate change to AIDS research to genetic

Scientific knowledge is not
simply a matter of opinion.

A Statement — “Restoring Scientific Integrity in Policymaking”,
calling attention to misrepresentation and misuse of science by
some in the current Administration, was signed by 62 scientists,
iIncluding many Nobel Laureates.




THREE THREATS TO U.S. SCIENCE IN THE FUTURE
-ALL OF WHICH ARE ‘POLITICAL’

‘MONEY TO FUND SCIENCE

‘PEOPLE TO DO SCIENCE

‘PUBLIC UNDERSTANDING AND TRUST IN SCIENCE




THREE THREATS TO U.S. SCIENCE IN THE FUTURE
-ALL OF WHICH ARE ‘POLITICAL’

‘MONEY TO FUND SCIENCE

‘PEOPLE TO DO SCIENCE

‘PUBLIC UNDERSTANDING AND TRUST IN SCIENCE

WE SHOULD ADD AN IMPORTANT FOURTH CHALLENGE
-PARTICULARLY DIFFICULT IN A POST 9/11 WORLD

-INTERNATIONAL COOPERATION IN SCIENCE
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ihe end of an era?

Vannevar Bush L e
- { S Frontier
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The world has cl;\ange

*American universities have changed
‘MIT, Stanford and others trying to replicate them

-Issues: intellectual property, conflict of interest, money
-U.S. government concerns have changed

*Cold war is over, but threats remain
-Confusion over domestic vs. foreign affairs
OIL and the Middle East - U.S. energy independence?
-American Industry is now a powerful third partner - but it has
powerful foreign competition - U.S. competitiveness?




WHAT LIES AHEAD ?

Tthree recent documents are relevant

L¥ A

o ”
\I":p 4 i 2

BLLMLET

The World s Flat

Thomas L. Friedman

Tom Friedman Norm Augustine et.al. FY2007 Request




WHAT LIES AHEAD ?

From the age of Space to the age of Medicine
to the age of Energy?
to the age of Competitiveness? physics ?
to the age of Knowledge?

Trends in Nondefense R&D by Function, FY 1953-2006
outlays for the conduct of R&D, billions of constant FY 2005 dollars

967 1974 1981 1988 1995 2002




What lies ahead for EPP? - yet another report!

Office of Science
05 Deartroet of Energy

Connecting

Quarks:
with the (COSITIOS

Office of Science
105 Department of Ensrgy
DISCOVERING THE
QUANTUM UNIVERSE

THE ROLE OF PARTICLE GOLLIDERS

ooE ! NEF
HICH ENERGY PHYSICS ADVIBORY PANEL

PREPUBLICATION COPY
SUBJECT TO EDITORIAL CORRECTIONS

Revealing the Hidden Nature of
Space and Time

Charting the Course for
Elementary Particle Physics

EPP 2010
Shapiro
Dawson




3% Fermilab =~ THE COLLIDER DETECTOR AT FERMILAB
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including EPP)
—to Follow or to Lead?
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Three American "Civic Scientists”

} Jq

d at the Am
| ttt of Physi

Benjamin Franklin Albert Einstein Allan Bromley
1706-1790 1879-1955 1926-2005
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